Résumé. -On présente les spectres de réflectivité thermomodulée et dérivée du tellurure de gallium dans la région UV-visible (1-6 eV) et [14, 15] , electroreflectance [16] [17] [18] and wavelength modulation [19] together with normal reflectivity [20] and absorption [21] measurements have been carried Qut, making an interpretation of the main optical behaviour of these compounds possible. As far as the longwavelength region is concerned, polarized and unpolarized Raman [22, 23] , infrared reflectivity [24] and absorption [22, 25] studies have been published on gallium sulphide and selenide concerning the investigation of their vibrational spectra in order to esti-
INFRARED AND UV-VISIBLE SPECTRA OF LAYER SEMICONDUCTORS GaS, GaSe [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] is available on these III-VI semiconductors. Recent thermoreflectance [14, 15] , electroreflectance [16] [17] [18] and wavelength modulation [19] together with normal reflectivity [20] and absorption [21] measurements have been carried Qut, making an interpretation of the main optical behaviour of these compounds possible. As far as the longwavelength region is concerned, polarized and unpolarized Raman [22, 23] , infrared reflectivity [24] and absorption [22, 25] studies have been published on gallium sulphide and selenide concerning the investigation of their vibrational spectra in order to estimate the force constants of the bonds.
In this paper we wish to present a study of the infrared and visible-ultraviolet optical properties of the above mentioned crystals, using modulation spectroscopy. Derivative and thermomodulated reflectivity spectra of GaTe in the UV-visible range and the infrared derivative absorption spectra of GaS and GaSe are separately examined as due to three dimensional or two-dimensional critical points and one or two-phonon absorption respectively. Peak positions in the infrared spectra of gallium sulphide and selenide as obtained in the present work and by the authors of ref erences [22] and [25] [28] .
The validity of the relation used to deduce the values of the energy gap and the exciton Rydberg in gallium telluride seems to suggest that the exciton absorption reflects the effects of a three-dimensional structure.
The alternative two-dimensional model reported in reference [29] figure 4 the reflectivity spectra of gallium sulphide and selenide are reported together with one of gallium telluride which we obtained by means of near normal incidence measurements [20] . As can easily be seen, the three spectra show a similar complex sequence of singularities. It is likely that there is a high density of states along the kz direction due to the small interlayer interactions, giving rise to this very close experimental resemblance between the three reflectivity curves although the crystal structure of these semiconductors is remarkably different. Two main broad structures characterize the optical spectra of figure 4. In fact it must also be noted that in the case of GaTe, We have remarked that three-dimensional effects must be invoked when dealing with layer structures in which interlayer interactions are not negligible, as in the case of the three gallium compounds. Unfortunately, as we pointed out, any attempt to fit the 4E2 spectrum of Ga Te by means of three-dimensional critical points was not successful. In order to clarify such an apparent discrepancy between experimental data and theory we made an attempt to find a more adequate approach to the problem using the dielectric function model suggested by Rabii and Fischer [31, 32] . These two authors found substantial differences between the classical universal function (3) and the results calculated by taking into account two non-resonant terms and the prefactor (E + iT )-2 contained, on the contrary, in their expression of the dielectric constant :
where j is the index of any critical point. Using the derivatives of the expression (4) with respect to E, we have fitted our A92 spectrum of GaTe finding very good agreement between experiment and theory as shown in figure 7 . No critical points metamorphism must be invoked and the first three structures of the reflectivity spectrum (E1 to E3) can be assigned to a sequence of saddle points positioned at 2.861 (M1), 3 figure 6 , obtained by means of a set of two-dimensional critical points (dotted) and a set of three-dimensional exact critical points as derived by equation (4) . Figure 7b shows the best fit obtained by means of a set of three-dimensional critical points in the approximate form.
conclusions of Kamimura and Nakao and Balzarotti for GaSe. In fact these authors attribute the structures El to E3 in GaSe to interband transitions at saddle points [10] . To obtain further and possibly quantitative information about the nature of the transitions giving rise to the spectral response of GaTe, we also used a temperature modulation technique which is rather simple from the experimental point of view and straightforward in its interpretation. The effect of a temperature variation on the optical properties is simply a shift of energy gaps, which is equivalent to wavelength modulation and a broadening of the involved critical points. Our thermoreflectivity spectrum, quite similar to that reported by Consadori and Brebner [33] , shows a marked similarity, in the gap spectral region, with the corresponding wavelength-modulated spectrum, thus excluding any significant contribution of broadening modulation. Therefore, we focused our attention on the main structure of the spectrum corresponding to the El peak shown in figure 8 . Also in this case the experimental As 
